CALCULUS Differentiability (I)
. . . : . -3z — 32?2 ifx< -1
1. Consider the following piece-wise defined function: f(z) = { 9tz —a? ife> -1
Analyze the differentiability of the function f(z) at z = —1.
. . . . . 1-22%2 ifz<1
2. Consider the following piece-wise defined function: f(z) = { 92w —a? ifzr>1
Analyze the differentiability of the function f(z) at = 1.
_9_ — 372 i —
3. Consider the following piece-wise defined function: f(z) = { 29 +3g:r 73; ﬁi ; 7;
Analyze the differentiability of the function f(z) at z = —2.
. . . . . _ 3+zx+2? ifx<l
4. Consider the following piece-wise defined function: f(z) = { 91 5r—a? ifz>1
Analyze the differentiability of the function f(z) at = 1.
. . . . . 2—z2? ifzx<?2
5. Consider the following piece-wise defined function: f(z) = { 9 Trta? ifx>2
Analyze the differentiability of the function f(z) at = 2.
. L . . [ 2+43z—2? ifz<-1
6. Consider the following piece-wise defined function: f(z) = { 5iTrta? ife> -1
Analyze the differentiability of the function f(z) at x = —1.
7. Consider the following piece-wise defined function: f(z) — —w—a’ fz<2
- Consider the following piece-wise defined function: f(z) =1q ¢ g 2 .59
Analyze the differentiability of the function f(z) at = 2.
_9 _ — 992 _
8. Consider the following piece-wise defined function: f(z) = { 22 +2326x _2i2 ii ; _3
Analyze the differentiability of the function f(z) at x = —2.
. . . . L . 34 2x +32% ifwx< -2
9. Consider the following piece-wise defined function: f(z) = { 3 seta? ife> 9
Analyze the differentiability of the function f(z) at x = —2.
: o . . _ r+22? ifr<l1
10. Consider the following piece-wise defined function: f(x) = { 14 3e4a? o>l
Analyze the differentiability of the function f(z) at = 1.
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CALCULUS

Differentiability (I)

Solutions:
L = lim —3z-32"=0 li = lim 2+z-2>=0
Jm )= dm heset=0 lm f) = w24
lim f(x)= lim f(x) » The funtion is continuous at = = —1.
r——1" x——1

fiz) =

fl(-1)= lim -3-6z=3 fi(-1)= lim 1—2z=3

r——1- r——1
fL(=1) = fi(-1) » The left- and right-hand derivatives are equal.
.. Therefore the function is differentiable at = —1 and f'(—1) = 3.

-3—-62 fz<-—1
1—-22 ifxz>-1

2. lim f(z)= lim 1—22%= -1 lim f(z) = lim 2 -2z —2% = —1

z—1- z—1- z—1+t z—1+t
lim f(z) = lim+ f(z) » The funtion is continuous at = 1.
r—1— z—1
foy —4r ifr<l1
f(x)_{ —2-2z ifx>1

(1) = lim —4z=-4  f.(1)= lim —2—2z=—4

r—1— z—1
L) = fi(1) » The left- and right-hand derivatives are equal.
.. Therefore the function is differentiable at = 1 and /(1) = —4.

3.1 = lim —2-3z—32"=-8 li = lim 9+ 6z —2*= -7
)= Ty 2 g de A )= I oG
lim f(z) # lim+ f(z) » The function is not continuous at x = —2.
T——2" r——2
.. Therefore the function is not differentiable at x = —2. There is a jump discontinuity at x = —2.

4. lim f(zr)= lim 3+x+2?=5 lim f(z) = lim 2+ 50— 2% =6
"lj—$1

r—1— r—1— r—1+

lim f(z) # lim+ f(z) » The function is not continuous at « = 1.
r—1- z—1

.. Therefore the function is not differentiable at x = 1. There is a jump discontinuity at z = 1.

5. lim f(z) = lim 2 —2%= -2 lim f(z) = lim+977o:+:z:2:71

r—2~ r—2" r—2t r—2

lim f(z) # lim+ f(z) » The function is not continuous at x = 2.
T—27 r—2

.. Therefore the function is not differentiable at = 2. There is a jump discontinuity at z = 2.

6. lim f(z)= lim 2+3z—2%=-2 lim f(z)= lim 5+7z+a”=-1
r——1" r——1" r——1 r——1
lim f(z) # hm+ f(z) » The function is not continuous at z = —1.
r——1" r——1
.. Therefore the function is not differentiable at x = —1. There is a jump discontinuity at x = —1.
7. i = lim —z—2?=-6 li = lim 68 2=-6
A 0=ty e A 0= g, 6= 8o
lim f(z) = lim+ f(z) » The funtion is continuous at z = 2.
r—2~ r—2

ooy ) —l1=2z ifzx<?2
f(x)_{ 842z ifr>2

f2)= lim —1-2z=-5  f.(2)= lim —8+4 2z = —4

r—2— r—2+
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CALCULUS Differentiability (I)

IL(2) # f1(2) » The left- and right-hand derivatives are not equal.

.. Therefore the function is not differentiable at = 2. The point P(2, —6) is a corner point.

8. i = lim —2-2r—22%= -6 li = lim 2+2z—2°=—-6
i f(w) = Jim 22022 i @) = T 2420

lim f(z) = lim+ f(z) » The funtion is continuous at x = —2.
T——2" r——2

N 2—dx fx< -2
f(‘”)_{ 22z ifz>-2

fL(=2)= lim —-2—-4z=6 fi(=2) = lim+2—2x:6

rx——2" r——2

fL(=2) = fi(-2) » The left- and right-hand derivatives are equal.
.. Therefore the function is differentiable at © = —2 and f/(—2) = 6.

9. lim f(z)= lim 3+2z+4322=11 lim+f(x) = lim —3-5z+a2?=11
r——2" r——2" r——2 r——2
111112_ (x) = lim2+ f(x) » The funtion is continuous at z = —2.

poy_ [ 2462 ifa< -2
f(m)_{ 542z ifz>-2

f(=2)= lim 2+6x=-10  f,(-2)= lim —5+2z=—9

r——2" z——2
fL(=2) # fi.(=2) » The left- and right-hand derivatives are not equal.

.. Therefore the function is not differentiable at 2 = —2. The point P(—2,11) is a corner point.

10. lim f(z) = lim_ + 222 =3 lim f(z)= lim —1+3z+2?=3

r—1— rz—1t+ z—1+

lim f(z) = lim+ f(zx) » The funtion is continuous at z = 1.
r—1— z—1

Fla) = 1+42 ifz<1
Sl 3422 ifx>1
fL(1)= lim 144z =5 i) = lim+3+2sc:5
r—1- r—1
L) = fi(1) » The left- and right-hand derivatives are equal.
.. Therefore the function is differentiable at =1 and f’(1) = 5.
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